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BATTERY CHARGING ASSEMBLY 

Cross-reference to Related Applications 

This application claims priority to U.S. Provisional Application No. 60/457,030, filed 
5 March 24, 2003. This application also claims priority to U.K. Application No. 0308141.1, 
filed April 8, 2003. The disclosures of both applications are incorporated herein by reference 
in their entirety. 

Field 

10 This technology relates to a battery charging assembly. In particular, the technology 

concerns an adapter for a battery charger that is utilized in charging an electronic device. 

Background 

Battery chargers for mobile communication devices often have a fixed wall plug that 

15 is integral with a charging unit, or a cable leading from a charging unit and terminating in a 
fixed wall plug. The cable may be permanently attached to the charging unit or may be a 
separate cable that is plugged into the charging unit. 

One prior art charging unit 10, shown in Figs. 1-3, is designed for use with different 
styles of electrical outlets so that a single charging unit 10 may be used in a number of 

20 different countries. Examples of different styles of electrical outlets include North American 
and European, among other known styles. In this unit, wall plug elements 12 are detachably 
and interchangeably installed on the charging unit 10 by a latch mechanism 14. The plug 
element 12 may be released from the charging unit 10 by pressing a release button 16. 
Electrical contacts on the back of the plug element 12 (not shown) engage corresponding 

25 electrical contacts 18 in the body of the charger 10. 

The charger 10 is designed to plug directly into an electrical outlet 20. Different plug 
elements 12 may be utilized with the charging unit 10 by removing and replacing the plug 
element 12 with another. For example, a standard two-blade North American plug can be 
removed and replaced with a European plug having two cylindrical prongs. The circuitry 

30 within the charging unit 10 senses the voltage and frequency differences from country to 
country, and adjusts automatically. Such a charger 10 allows the manufacturer to sell the 
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unit in a variety of countries by packaging the unit 10 with a different plug element 12 for 
each country. Alternatively, a kit that includes different plug elements 12 may be sold with 
the unit 10 so that the user may use the unit 10 in different countries. An output assembly 
22, such as a USB connector 24 and cord 26 may be coupled to the charging unit 10 for 
5 charging an electronic device or battery at a location remote from the charging unit 10. 

Summary 

In accordance with the teachings described herein, a battery charging assembly for 
charging a battery of a mobile device comprises a charging unit, an output assembly, and a 

10 first input assembly. The charging unit has a power converter for converting an input voltage 
to a desired output voltage and at least one electrical contact for receiving the input voltage. 
The output assembly is coupled to the charging unit for charging a battery of a mobile 
device. The first input assembly is detachably associated with the charging unit and 
comprises an adapter for removable attachment to the charging unit, a power cord, and a plug 

15 configured to mate with a style of electrical outlet such that the charging unit is positionable 
at a remote location from the electrical outlet. The adapter has at least one electrical contact 
for mating with the at least one electrical contact of the charging unit. 

A second input assembly may also be provided that is interchangeable with the first 
input assembly. The second input assembly comprises a second input assembly adapter for 

20 removable attachment to the charging unit. The second input assembly adapter includes a 
plug configured to mate with an electrical outlet such that the charging unit is positionable 
adjacent an electrical outlet when the second input assembly adapter is installed. The output 
assembly may comprise a USB connector, with a cord connected to the USB connector. 

The charging unit may include a socket and the adapter is configured to detachably 

25 mate with the socket. A latch mechanism may also be provided to removably latch the 

adapter in the socket. The power cord, adapter and plug may be integral. Alternatively, the 
power cord, adapter, and plug may comprise separate parts that are configured to mate 
together. 

In another embodiment, a battery charging apparatus for use in charging an electronic 
30 device comprises a charging unit, an output assembly, and a set of input assemblies. The 
charging unit has a power converter and a socket having at least one electrical contact. The 
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output assembly is coupled to the charging unit for charging a battery of an electronic device. 
Each input assembly of the set of input assemblies is configured for individual detachable 
association with the socket of the charging unit. Each input assembly comprises an adapter 
for removable attachment within the socket, a power cord, and a plug configured to mate 
5 with a style of electrical wall socket. Each plug is configured to mate with a different style 
of electrical wall socket. The adapter has at least one electrical contact for mating with the at 
least one electrical contact of the socket. 

In yet another embodiment, an adapter for coupling a power cord to a receptacle 
associated with a power converter comprises a body member configured to seat in a 

10 receptacle. The body member has at least one electrical contact for mating with an electrical 
contact positioned in a receptacle. The body member includes a latching mechanism for 
latching the body member into a receptacle. In addition, the body member is configured to 
attach to a power cord and plug. 

In one embodiment, the latching mechanism comprises a recess defined in the body 

1 5 member and configured to receive an arm. In another embodiment, the latching mechanism 
comprises a pair of spring clips configured to engage a post defined in a receptacle. In yet 
another embodiment, the latching mechanism comprises a pair of guide bars configured to 
engage a post positioned in a receptacle and a pair of detents positioned on opposite sides of 
the body member. The detents are configured to engage spring biased ball bearings that are 

20 positioned on a receptacle. The latching mechanism may also include a release mechanism, 
such as a push button or plunger. 

In a further embodiment, a battery charging assembly for charging a mobile device 
comprises a charging unit, an input assembly, and an output assembly. The charging unit has 
a power converter for converting an input voltage to a desired output voltage and at least one 

25 electrical contact for receiving the input voltage. The input assembly is coupled to the 
charging unit for providing the input voltage to the charging unit. The output assembly is 
coupled to the charging unit for charging a mobile device at a remote location from the 
charging unit. 

In one embodiment, the output assembly comprises a USB connector and a power 
30 cable. In another embodiment, the output assembly comprises a mini USB connector 
coupled to a USB A connector via a mini USB to USB A cable. 
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Brief Description of the Drawing Figures 

Fig. 1 is a bottom perspective view of a prior art battery charging unit having a 
interchangeable plug element; 

Fig. 2 is a bottom perspective view of the prior art battery charging unit of Fig. 1 with 
5 the adapter removed from the socket; 

Fig. 3 is a perspective view of the prior art battery charging unit of Fig. 1 installed in 
an electrical wall socket; 

Fig. 4 is a perspective top view of an example battery charging unit; 

Fig. 5 is a perspective bottom view of the example battery charging unit of Fig. 4; 
10 Fig. 6 is a perspective top view of another embodiment of the example battery 

charging unit; 

Fig. 7 is an exploded perspective bottom view of the battery charging unit shown in 

Fig. 6; 

Fig. 8 is a perspective view of an example battery charging unit installed in an 
15 electrical wall socket; 

Fig. 9 is an exploded perspective bottom view of another embodiment of the example 
battery charging unit; 

Fig. 10 is a perspective bottom view of the battery charging unit of Fig. 9 with the 
adapter installed in the socket; 
20 Fig. 1 1 is an exploded perspective top view of the battery charging unit of Fig. 9; 

Fig. 12 is another exploded perspective top view of the battery charging unit of Fig. 

9; 

Fig. 13 is a side view of the battery charging unit of Fig. 9; 

Fig. 14 is a bottom plan view of the battery charging unit of Fig. 9, showing internal 
25 surfaces in phantom; 

Fig. 15 is a partial bottom plan view of the battery charging unit of Fig. 9, showing 
the adapter partially cut away in an installed position; 

Fig. 16 is a partial bottom plan view of the battery charging unit similar to Fig. 15, 
but with the adapter in a partially uninstalled position; 
30 Fig. 17 is an exploded bottom perspective view of another embodiment of the 

example battery charging unit; 
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Fig. 18 is a bottom perspective view of the battery charging unit of Fig. 17 with the 
adapter installed in the battery charging unit; 

Fig. 19 is a partial bottom plan view of the battery charging unit of Fig. 17, with the 
adapter partially cut away in an installed position; 
5 Fig. 20 is a partial bottom plan view similar to that of Fig. 19, but with the adapter in 

a partially installed position; 

Fig. 21 is a partial bottom plan view similar to that of Fig. 19, but with the adapter in 
a partially installed position; 

Fig. 22 is an exploded bottom perspective view of yet another embodiment of the 
10 example battery charging unit; 

Fig. 23 is an exploded top perspective view of the battery charging unit of Fig. 22; 

Fig. 24 is a bottom plan view of the battery charging unit of Fig. 22 showing internal 
parts in phantom; 

Fig. 25 is a partial bottom plan view of the battery charging unit of Fig. 22 showing 
1 5 the adapter partially cut away in an installed position; 

Fig. 26 is a partial bottom plan view similar to Fig. 25, but with the adapter in a 
partially installed position; and 

Fig. 27 is a block diagram illustrating an example mobile communication device. 

20 Detailed Description 

With reference now to the drawings, Figs. 4-26 include various views of an example 
battery charging assembly 30 that includes an adapter 32 that provides for usage of the 
assembly in a number of different countries. In addition, the example assembly 30 allows for 
a charging unit 34 to be positioned at a remote location from an electrical outlet 20, and 

25 provides an output assembly 36 that allows for charging of the battery of an electronic device 
at a remote location from the charging unit 34. The terms "electronic device" and "mobile 
device" are used herein to genetically refer to a mobile communication device, such as a 
mobile station, cellular telephone, wireless personal digital assistant (PDAs), two-way paging 
device, or other electronic device. 

30 The example battery charging assembly 30 may be utilized interchangeably with an 

input assembly 38 that allows for remote positioning of the battery charging assembly 30 
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relative to an electrical outlet 20, or with a plug adapter 12 that can be coupled to the 
charging unit 34 to attach the charging unit 34 directly to a wall outlet 20. A known charging 
unit having a receptacle for receiving an adapter is manufactured by Phihong USA, among 
other known manufacturers, the claims not being limited to a particular type of charging unit. 
5 The charging unit 34 is a device that is used to charge a battery of an electronic 

device. In a preferred embodiment, the charging unit 34 includes a power converter for 
converting an input voltage from an electrical outlet 20 to an output voltage that is useable by 
the electronic device. The power converter may include a fuse, an input source, an electrical 
filter, a transformer, a top switch feedback loop, an output-rectified filter, a DC-DC 

10 converter, an AC- AC converter, an AC-DC converter, an output filter, and/or a voltage and 
current feedback controller, among other known power converters. The power converter is 
configured to allow for usage of the charging unit 34 in different countries, and includes 
circuitry to convert the input voltage to an output voltage that is acceptable for charging a 
battery of an electronic device. 

15 In a preferred embodiment, the charging unit 34 includes electrical contacts for 

charging an individual battery or a mobile device having a battery directly in a docking 
station 40 of the charging unit 34. In addition, the charging unit 34 includes an output 
assembly 36 that allows for remote charging of an electronic device. Therefore, the charging 
unit 34 allows for the charging of a battery and a mobile device at the same time, with the 

20 battery being positioned in the docking station 40 of the charging unit 34 and the mobile 
device being coupled to the output assembly 36. 

Figs. 4-7 depict a first embodiment of the example battery charging assembly 30. 
The assembly 30 includes a charging unit 34, an input assembly 38, and an output assembly 
36. The charging unit 34 includes a receptacle 42 for receiving the input assembly 38. The 

25 input assembly 38 includes an adapter 32 having a body member that is configured to mate 
with the receptacle 42, a power cord 44, and a plug 46 (shown in Fig. 8). The plug 46 is 
configured to mate with a style of electrical outlet 20, such as a North American or European 
style, among other known styles. In a preferred embodiment, the receptacle is a socket 42 
that is recessed into the surface of the charging unit 34 and the adapter 32 is a body member 

30 in the shape of a flat plug. When the adapter 32 is positioned in the socket 32, a smooth 
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bottom surface of the charging unit 34 is provided. This allows for positioning the charging 
unit 34 on a table top 48, for example. 

The output assembly 36, depicted in Figs. 4-7, preferably includes a USB connector 
50 at one end and a second connector 52, such as a USB connector, at the other end. The 
5 second connector 52 couples a cord 54 to the charging unit 34. Other types of connectors 
may alternatively be utilized in some embodiments of the example battery charging assembly 
30. In a preferred embodiment, the output assembly 36 includes a mini USB connector 50, a 
USB A connector 52, and power cable 54 coupled between the connectors. The charging 
unit 34 includes a port 56 for accepting the USB A connector (shown, for example, in Fig. 

10 12), and also includes circuitry for providing power through the mini USB connector 50. 

The charging unit 34 also includes a recess or docking station 40 for accepting a battery or an 
electronic device directly in the unit 34 for direct charging of the battery. The recess 40 in 
the charging unit 34 preferably includes electrical contacts for mating with electrical contacts 
on the battery or electronic device and for transferring power from the charging unit 34 to the 

15 battery or device. 

Figs. 4 and 5 depict a first embodiment of the input assembly 38, where the adapter 
32, power cord 44, and plug 46 are integral with one another to form a single part. Figs. 6 
and 7 depict an input assembly 38 that includes an adapter 32 that is separate from the power 
cord 44 and plug 46. In this embodiment, the adapter 32 includes a C-8 style connector for 

20 coupling with a C-8 style power cord connector. Other types of connectors may alternatively 
be utilized. As shown in Fig. 7, the charging unit includes electrical contacts 58 for mating 
with electrical contacts on the adapter 32. In addition, the adapter 32 is sized and shaped to 
seat in the socket 42. 

A latching mechanism 60 is provided on the charging unit 34 for latching the adapter 
25 32 in position. The latching mechanism 60 includes an arm 62 that is configured to engage a 
recess (not shown) defined in the adapter 32. The adapter 32 is released from the socket 42 
by pressing a release button 64. 

Fig. 8 depicts the example charging unit 34 positioned on a table top 48 at a location 
that is remote from the electrical wall socket 20. As shown, the top of the charging unit 34 
30 includes a docking station 40 for accepting a battery or mobile device for charging. In 

addition, an input assembly 38 includes a plug 46 configured to mate with a style of electrical 
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outlet 20, a power cord 44, and an adapter 32 positioned on the bottom of the charging unit 
34. In addition, an output assembly 36, including a cord 54, extends from the charging unit 
34 for charging an electronic device at a location that is remote from the charging unit 34. 
As discussed above, in a preferred embodiment, a USB connector 50 is attached to the output 
5 cord 54. 

Figs. 9-16 depict another embodiment of the example battery charging assembly 30. 
The charging assembly 30 includes a charging unit 34, an input assembly 38, and an output 
assembly 36. The charging unit 34 includes a receptacle 42 in the form of a socket 42 for 
receiving the input assembly 38. The input assembly 38, as discussed above, includes a 

10 power cord 44, a plug 46, and an adapter 32. The adapter 32 is sized to seat in the socket 42. 

As shown in Figs. 9-12, the adapter 32 includes a latching mechanism for latching the 
adapter 32 to the socket 42. The adapter 32 is configured to slide longitudinally into the 
socket 42 and includes legs 66 that are configured to engage channels 68 defined on the side 
of the socket 42. The interaction of the legs 66 and channels 68 helps to maintain the adapter 

15 32 in the socket 42 and to prevent transverse movement of the adapter 32 relative to the 

socket 42. In addition, the adapter 32 includes a pair of spring arms 70 that are configured to 
engage a contact post 72 that extends transversely outwardly from an inner surface 74 of the 
socket 42. The spring arms 70 and contact post 72 also help to maintain the adapter 32 in the 
socket 42 and deter longitudinal movement of the adapter 32 relative to the socket 42 when 

20 in the installed position, shown in Fig. 15. In addition, the socket 42 includes two guide pins 
76 that are positioned adjacent to, but spaced from the contact post 72 . The guide pins 76 
interact with longitudinal walls 78 defined on the adapter 32 to guide the spring arms 70 
around the contact post 72. In addition, the guide pins 76 may serve as electrical contacts for 
mating with electrical contacts on the adapter 32 to transfer power from the input assembly 

25 38 to the charging unit 34. Other positions for the electrical contacts may also be provided. 
Once installed, the adapter 32 is maintained in the socket 42 until the user applies a 
longitudinal force sufficient to move the spring arms 70 outwardly around the contact post 
72, as shown in Fig. 16. 

Figs. 17-21 depict an alternative embodiment of the battery charging assembly 30 that 

30 includes a charging unit 34, an input assembly 38, and an output assembly 36. The charging 
unit 34 includes a receptacle in the form of a socket 42 for receiving the input assembly 38. 
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The input assembly 38 includes an adapter 32, a power cord 44, and a plug 46 for mating 
with a style of electrical outlet 20. The adapter 32 includes a latching mechanism for 
latching the adapter 32 to the socket 42. The adapter 32 includes outwardly extending legs 
66 and the socket 42 includes opposing channels 68 configured to accept the legs 66. The 
5 legs 66 and channels* 68 combine to maintain the adapter 32 in the socket 42 and to deter 
transverse movement of the adapter 32 from the socket 42. 

The socket 42 also includes an outwardly extending contact post 72 and two 
outwardly extending guide pins 76 that are positioned on opposing sides of the contact post 
72. The contact post 72 includes a pair of recesses 80, one on each side of the post 72. The 

10 adapter 32 includes a pair of spring arms 70 that are configured to engage the contact post 72. 
The spring arms 70 each include inwardly extending protrusions 82 that are configured to 
engage the recesses 80 on the contact post 72. When the adapter 32 is in an installed 
position, as shown in Fig, 19, the protrusions 82 engage the recesses 80 on the contact post 
72 to lock the adapter 32 in position within the socket 42 and to deter longitudinal movement 

15 of the adapter 32 relative to the socket 42. The guide pins 76 interact with longitudinal walls 
78 defined on the adapter 32 to guide the spring arms 70 around the contact post 72. In 
addition, the guide pins 76 may serve as electrical contacts which are configured to engage 
opposed electrical contacts on the adapter 32. The electrical contacts are for transferring 
power from the input assembly 38 to the charging unit 34. Other positions for the electrical 

20 contacts may also be provided. 

In addition, the adapter 32 includes a plunger 84 that is positioned between the two 
spring arms 70. The plunger 84 extends transversely through the adapter 32 and includes a 
button 86 that is positioned on the outer surface 88 of the adapter 32. The plunger 84 is 
tapered from a larger cross-section at the outer surface 88 of the adapter 32 to a smaller 

25 cross-section at the inner side 90 of the adapter 32 (the side that faces the socket 42). The 
user depresses the plunger 84 to release the spring arms 70 from the contact post 72 and to 
allow the adapter 32 to be moved longitudinally relative to the charging unit 34. When 
depressed, the larger cross-section of the plunger 84 moves against the spring arms 70 to 
spread them apart, which, in turn, releases the protrusions 82 from the recesses 80 defined in 

30 the contact post 72. When the plunger 84 is depressed a sufficient amount, the spring arm 
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protrusions 82 are cleared from the recesses 80 of the contact post 72 to allow the user to 
slide the adapter 32 out of the socket 42, as shown in Figs. 20-21. 

Figs. 22-26 depict yet another embodiment of the battery charging assembly 30 that 
includes a charging unit 34, an input assembly 38, and an output assembly 36. The charging 
5 unit 34 includes a receptacle in the form of a socket 42 for receiving the input assembly 38. 
The input assembly 38 includes an adapter 32, a power cord 44, and a plug 46 for mating 
with a style of electrical outlet 20. The adapter 32 includes a latching mechanism for 
latching the adapter to the socket 42. The adapter 32 includes outwardly extending legs 66 
and the socket 42 includes opposing channels 68 configured to accept the legs 66. The legs 

10 66 and channels 68 combine to maintain the adapter 32 in the socket 42 and to deter 
transverse movement of the adapter 32 from the socket 42. 

The socket 42 also includes an outwardly extending contact post 72 and two guide 
pins 76 that are positioned on opposing sides of the contact post 72. The contact post 72 
includes a head portion 92 and a shaft portion 94. The shaft portion 94 extends outwardly 

15 from the inner surface 74 of the socket 42, and the head portion 92 is connected to the shaft 
portion 94. The head portion 92 has a larger diameter than the shaft portion 94 of the contact 
post 72. The adapter 32 includes a pair of guide bars 96 that are configured to engage the 
shaft of the contact post 72 directly beneath the head 92 of the contact post 72. The guide 
bars 96 extend longitudinally and have an L-shaped cross-section. A first part 98 of the L 

20 extends transversely outwardly from an inner surface 90 of the adapter 32, and a second part 
101 of the L extends transversely inwardly from the first part 98 of the L. The second part 
101 of the L-shaped member engages the shaft 94 of contact post 72. And the adapter 32 is 
deterred from transverse movement relative to the contact post 72 by the blocking action of 
the head 92 of the contact post 72 relative to the second leg 101 of the L-shaped guide bars 

25 96. The guide pins 76 interact with the outer side of the first part 98 of the L-shaped guide 
bars 96, to assist in guiding the adapter 32 into the socket 42. 

In addition, the adapter 32 includes an additional latching mechanism in the form of a 
pair of detents 102 that are configured to engage spring-biased ball bearings 104 positioned 
on the sides of the socket 42. The detents 102, in combination with the spring-biased ball 

30 bearings 104, assist in maintaining the adapter 32 in the socket 42 to deter longitudinal 

movement of the adapter 32 relative to the socket 42. The user may remove the adapter 32 
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from the socket 42 by exerting a force that is sufficient to move the detents 102 away from 
the ball bearings 104, as shown in Fig. 26. 

The battery charging assembly 30 may be provided with a plurality of input 
assemblies 38 or adapters 32, such as in a kit that includes adapters 32 for a variety of 
5 countries. Alternatively, users may purchase individual input assemblies 38 or adapters 32 
for different countries depending upon their travel plans. 

Fig. 27 is a schematic diagram of an exemplary mobile communication device that 
has an industry standard interface. The mobile communication device is preferably a two- 
way communication device having at least voice or data communication capabilities. 

10 Preferably, the mobile device is also capable of communicating over the Internet , for 
example, via a radio frequency ("RF") link. Examples of types of devices that could be 
classified as a mobile communication device including a data messaging device, a two-way 
pager, a cellular telephone with or without data messaging capabilities, a wireless Internet 
appliance, a data communication device (with or without telephony capabilities), a personal 

15 digital assistant ("PDA"), a wireless two-way e-mail communication device, and others. The 
example battery charging assembly 30 is utilized to charge a mobile communication device 
or a battery for a mobile communication device, among other electrical devices. 

Handheld mobile communication devices 210 include similar features, such as a 
housing 226, a keyboard 214 and a display 216. The display 216 is preferably a full graphic 

20 LCD. Other types of output devices may alternatively be utilized. A processing device 218, 
which is shown schematically in Fig. 27, is contained within the housing 226 and is coupled 
between the keyboard 214 and the display 216. The processing device 218 controls the 
operation of the display 216, as well as the overall operation of the mobile communication 
device 210, in response to actuation of keys on the keyboard 214 by the user. 

25 The housing 226 may be elongated vertically, or may take on other sizes and shapes. 

The keyboard may include a mode selection key, or other hardware or software for switching 
between text entry and telephony entry. 

In addition to the processing device 218, other parts of the mobile communication 
device 210 are shown schematically in Fig. 27. These include a communications subsystem 

30 100; a short-range communications subsystem; the keyboard 214 and the display 216, along 
with other input/output devices 106, 108, 110 and 1 12; as well as memory devices 1 16, 1 18 
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and various other device subsystems 120. The mobile communication device 210 is 
preferably a two-way RF communication device having voice and data communication 
capabilities. In addition, the mobile communication device 210 preferably has the capability 
to communicate with other computer systems via the Internet. 
5 Operating system software executed by the processing device 218 is preferably stored 

in a persistent store, such as a flash memory 1 16, but may be stored in other types of memory 
devices, such as a read only memory (ROM) or similar storage element. In addition, system 
software, specific device applications, or parts thereof, may be temporarily loaded into a 
volatile store, such as a random access memory (RAM) 118. Communication signals 

10 received by the mobile communication device may also be stored to the RAM 118. 

The processing device 218, in addition to its operating system functions, enables 
execution of software applications 130A-130N on the device 210. A predetermined set of 
applications that control basic device operations, such as data and voice communications 
130A and 130B, may be installed on the device 210 during manufacture. In addition, a 

15 personal information manager (PIM) application may be installed during manufacture. The 
PIM is preferably capable of organizing and managing data items, such as e-mail, calendar 
events, voice mails, appointments, and task items. The PIM application is also preferably 
capable of sending and receiving data items via a wireless network 140. Preferably, the PIM 
data items are seamlessly integrated, synchronized and updated via the wireless network 140 

20 with the device user's corresponding data items stored or associated with a host computer 
system. An example system and method for accomplishing these steps is disclosed in 
"System And Method For Pushing Information From A Host System To A Mobile Device 
Having A Shared Electronic Address," U.S. Patent No. 6,219,694, which is owned by the 
assignee of the present application, and which is incorporated herein by reference. 

25 Communication functions, including data and voice communications, are performed 

through the communication subsystem 100, and possibly through the short-range 
communications subsystem. The communication subsystem 100 includes a receiver 150, a 
transmitter 152, and one or more antennas 154, 156. In addition, the communication 
subsystem 100 also includes a processing module, such as a digital signal processor (DSP) 

30 158, and local oscillators (LOs) 160. The specific design and implementation of the 

communication subsystem 100 is dependent upon the communication network in which the 
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mobile communication device 210 is intended to operate. For example, a mobile 
communication device 210 may include a communication subsystem 100 designed to operate 
with the Mobitex™, Data TAC™ or General Packet Radio Service (GPRS) mobile data 
communication networks and also designed to operate with any of a variety of voice 
5 communication networks, such as AMPS, TDMA, CDMA, PCS, GSM, etc. Other types of 
data and voice networks, both separate and integrated, may also be utilized with the mobile 
communication device 210. 

Network access requirements vary depending upon the type of communication 
system. For example, in the Mobitex and DataTAC networks, mobile devices are registered 

10 on the network using a unique personal identification number or PIN associated with each 
device. In GPRS networks, however, network access is associated with a subscriber or user 
of a device. A GPRS device therefore requires a subscriber identity module, commonly 
referred to as a SIM card, in order to operate on a GPRS network. 

When required network registration or activation procedures have been completed, 

15 the mobile communication device 210 may send and receive communication signals over the 
communication network 140. Signals received from the communication network 140 by the 
antenna 154 are routed to the receiver 150, which provides for signal amplification, 
frequency down conversion, filtering, channel selection, etc., and may also provide analog to 
digital conversion. Analog-to-digital conversion of the received signal allows the DSP 158 

20 to perform more complex communication functions, such as demodulation and decoding. In 
a similar manner, signals to be transmitted to the network 140 are processed (e.g. modulated 
and encoded) by the DSP 158 and are then provided to the transmitter 152 for digital to 
analog conversion, frequency up conversion, filtering, amplification and transmission to the 
communication network 140 (or networks) via the antenna 156. 

25 In addition to processing communication signals, the DSP 158 provides for control of 

the receiver 150 and the transmitter 152. For example, gains applied to communication 
signals in the receiver 150 and transmitter 152 may be adaptively controlled through 
automatic gain control algorithms implemented in the DSP 158. 

In a data communication mode, a received signal, such as a text message or web page 

30 download, is processed by the communication subsystem 100 and is input to the processing 
device 218. The received signal is then further processed by the processing device 218 for an 
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output to the display 216, or alternatively to some other auxiliary I/O device 106. A device 
user may also compose data items, such as e-mail messages, using the keyboard 214 and/or 
some other auxiliary I/O device 106, such as a touchpad, a rocker switch, a thumb-wheel, or 
some other type of input device. The composed data items may then be transmitted over the 
5 communication network 140 via the communication subsystem 100. 

In a voice communication mode, overall operation of the device is substantially 
similar to the data communication mode, except that received signals are output to a speaker 
110, and signals for transmission are generated by a microphone 1 12. Alternative voice or 
audio I/O subsystems, such as a voice message recording subsystem, may also be 

10 implemented on the device 10. In addition, the display 216 may also be utilized in voice 

communication mode, for example to display the identity of a calling party, the duration of a 
voice call, or other voice call related information. 

The short-range communications subsystem enables communication between the 
mobile communication device 210 and other proximate systems or devices, which need not 

1 5 necessarily be similar devices. For example, the short-range communications subsystem 
may include an infrared device and associated circuits and components, or a Bluetooth™ 
communication module to provide for communication with similarly-enabled systems and 
devices. 

While various features of the claimed embodiments are presented above, it should be 
20 understood that the features may be used singly or in any combination thereof. Therefore, 
the claimed embodiments are not to be limited to only the specific embodiments depicted 
herein. 

Further, it should be understood that variations and modifications may occur to those 
skilled in the art to which the claimed embodiments pertains. The embodiments described 
25 herein are exemplary. The disclosure may enable those skilled in the art to make and use 
embodiments having alternative elements that likewise correspond to the elements recited in 
the claims. The intended scope may thus include other embodiments that do not differ or that 
insubstantially differ from the literal language of the claims. The scope of the example 
embodiments is accordingly defined as set forth in the appended claims. 
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